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© Watar*abaortM*n9polvniaf composition. 

© A watar-aOsofbing potymar composition which compria- 
aa a oopolymar comprising rocurring unita of an ou 0 -unaatu- 
racad monomer bearing rwo groupa each indep an dantty 
aalaeiad from tho group consisting of a cartsoxyf group afid a 
Oroup oonwertible to a carboxyi group, and recurring units of a 
c opoty ni a riiab la monomer; and a polyather derived from Ct 
10 aHcylane oxidea; wherein at least a portion of the said 
two groupa attached to the recurring ou p Hinsaturatod 
monomar units of the oopolymar eithar have hydrogen atoma 
tttaraan or aia reacted to farm hydrogen atoms thereon; and, 
^ ti<tatain\g least a portkw of the o)dda groupa of th^ 
! arointaractad with the hydrogen atoms such thatthacopoly- 
^ mar and tha polyather are asaodatad dtrough hydrogen 
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WATER-ABSORBING POLYMER COMPOS ITIQM ®2lOV54 
This inv ntion r«l«t«s to v«t r-abs rbing 

r«ain8, 

In nm t Its nor* spaclfic aspaets, this 
invention relatea to watar awallabXa pblyaar compoaitions. 

Water-abaorbing raalna ara widaly usad in tha 
manufactura ot produeta vhieh raqufra high Watar abaorp- 
tion caoabllity. For exampla vatar-absorbing raaina ara 
usad in tha manufactura of aurgieal and dantal apongaa, 
catamanial tampons* bandagaa, dispoaabU diapara, maat 
trays, household pat llttar, mats, ate. Thaaa raaina ara 
also used for the modification of soil to improve water 
retention and increase air capacity and for a boat of 
other applications. 

As usad harain# the tarm*"vater* whan uaad in tha 
phrasea "watar-absorbing* and 'trataf-absbrbanf i^ undaratood 
to mean not only watar but alae alaetrolyta solutions such 
as body fluids. 

A numbar of polymer eempoaitiona hava baan deve- 
loped whi<;h exhibit improved atability and watar and aalina 
liquid absorption capacity. Thus, U.S. patants 3,954,721 
and 3,963,095 diselosa preparations for dartvativas of 
copolymers of malaic anhydride with at laaat ona auitabla 
vinyl monomar in fibrous font. Tha Clbreua eopolymars 
ara rendered hydrophilic and watar-swaliabla by reaction 
with ammonia or an alkali matal hydrosidot U.S. patent 
3,810,468 dlseloaas lightly creaalinkad olaein*Mleic 
anhydrida copolymers prepared aa aubatantially linear 
c polymers and than r acted with a diol r a diamin t 
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introduce cross -linking. The resultant lightly crosslinked 
c polym rs are treat d with ammonia or an aqu ous r alcoholic 
solution of an alkali metal hydroxid . U.S. patent 3,969,586 
describes the preparation of sopptive" paoer products by 
incorporating crosslinked copolymers of styrene or olefins 
with maleic anhydride in a paper web which is then treated 
to convert the copolymer to a water swellable salt form. 
U.S. Pat. No. 3,980,663 describes water swellable absorbent 
articles made from carboxylic polyelectrolytes via cross-link- 
ing with glycerine dlglycidyl ether. U.S. Pat^ Nos. 4,332,917 
and 4,338,417 disclose blends of copolymers of styrene and 
maleic anhydride with polymers derived from a monomeric 
ester having vinyl unsaturation e.g. poly(vinyl acetate), 
cellulose triacetate, cellulose aceto-butyrate, poly(ethyl- 
acrylate) and poly{methylmethacrylate). . U.S. Patent No. 
4,420,588 teaches a water-absorbing rubber composition 
comprising a 1,3-dlene rubber and a water-absorbing resin 
dispensed in the rubber. 

The water absorbing resins described In the 
above patents are all baaed on crosslinked copolymers, 
prepared by introducing various amounts of crossllnklng 
agents and, the resulting crossllnklng reactions occur at 
temperatures as low as 100*C. Inaamuch as fiber formation 
e.g. fiber spinning cannot be achieved 1£ any substantial 
degree of crossllnklng has occurred, these prior art compo- 
sitions are deficient In that they have no shelf life — 
fiber spinning must be carried out almost immediately 
after the crossllnklng agent la Introduced. 

The water-abs rblng polym r c mp sltions of this 
mventi n p ssess «e 11 nt shelf Uf t th y facllitat 
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fiber f rmatlon over • much wider rang of tim and t«Bper«tur . 
Th y alto p Bseas axeellent Integrity in the hydrr^en or water 
•wollen Stat , and exhibit excellent water and saline liquid 
aba rptl n capacity. 

According to the present Invantipn thars is provided a 
polymer composition which is water-absorbent coa«>rialng (i) . 
copolymer comprising (a) recurring units of an .4, p -unsaturated 
monomer bearing groups independently selected from carboxyl groupa 
•nd groups convertible to carboxyl groupa. and (b) recurring units 
of s copolymerlzable monomer; and (ii) a polysthar derived from 
Cj to alkylene oxides; 

wherein st lesst a portion of the said two groupa attached to the 
recurring -t, ^ -unsaturated monomer units of the copolymer 
either have hydrogen atow thereon or «re reacted to form hydrogen 
atoms thereon; and. wherein a least a portion of the oxide groups 
of the polyether are interseted with a least a portion of the 
hydrogen stems such that the copolyMT and the polyether are 
sssocisted through hydrogen bonde. Prefersbly the recurring unite of 
said od. ^ -unsaturated monomer bear two groups each independently 
selected from carboxyl groups and croups convertible to csrboxyl 
groups. 

More specifically according to the invention there la 
provided a polymer composition which in water-absorbent up<m 
curing comprieingt (a) a copolymer containing tram about 25 

to about 75 mole percent recurrins units of at lasst one 

^ -unssturated nonoMr bearing at leaat one pendant wit 
selected from tiie group consisting of a carboxylic acid unit, 
a arboxylic acid salt unit, a carboxylic acid anhydride unit, 
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a .aruoxylic acid imide unit, a carboxylic acid amide unit and a 

carboxylic acid ester unit and from about 75 t about 25 mole 

percent recurring units of a copolymer izable monomer; and, 

(b) a polyether derived from to C^^ alkylene oxides, wherein 

from about 20 to about 65 percent of the total pendant units 

introduced through the , p -unsaturated monomer must either be 

carboxylic acid units or must be converted to carboxylic acid 

units and from about 35 to about 80 percent of the pendant units 

must either be carboxylic acid salt units or must be converted 

to carboxylic acid salt units and wherein at least a portion of 

the 0X1 dfr groups on the polyether are interacted with the carboxyl 

hydrocen atoms on the pendant carboxylic acid units such that the . 

copolymer and the polyether are associated through hydrogen bonds. 

Also, according to this invention there is provided 
a method of producing a water-absorbing polymer composition which 
comprises: (A) mixing a copolymer containing (i) from about 
25 to about 75 mole percent recurring units of at 
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I ast one , /5 -unsaturattd opnoatr bearing at I ast n 
pendant unit selected from the gt up consisting of a 
carboKylic acid unit, a carb xylic acid salt unit, a 
carboxylic acid anhydride unit, a «arboxylie acid imide 
unit, a carboxylic acid ar.ld« unit and a carboxylic acid 
ester uitit and froa about 75 to about 2S aoie percent recurring 
units of a copolymeri sable monomer}' and, <ii) a polyether 
derived froa to C^q alkylene oxides, wherein froa 
about 20 to about 6S percent of the total pendant units 
introduced through the o4. « ^ "Unsaturated ttonoswr must 
•ither be carboxylic acid units or must be converted to 
carboxylic acid units and froa abou.t 33 to about 80 percent - 
of the pendant units oust either be carboxylic acid salt 
units or must be converted to carboj^lic acid salt units 
and wherein at least a portion of the oxide groups on the 
polyether are interacted with the carboscyl hydrogen atoms 
on the pendant carboxylic acid units such that the coolymer 
and the polyether are associated through hydrogen bonds 
and# (B) curing the resulting oolymar cc»position« 

According to this invention there is also 
provided an article having ej^cellent water and electrolytic 
solution absorption capacity comprising a cured water- 
absorbing polymer composition and^a means for supporting 
said competition to preaant said coipposition for absorption 
usage # wherein said polymer composition comprises: (a) a 
copolymsr containing from about 2S to about 75 mole percent 
recurring units of at least one ^fi --unsaturated monomer 
bearing at 1 ast n d ndant unit select d from th grouo 
c nsisting f a carboxylic acid unit, a carboxylic acid 
salt unitr a carboxylic acid anhydrid unit* a carboxylic 
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acid imide unit* a carboxyllc acid amide unit and a car- 
boxy lie acid St r unit and from about 75 to about 25 mole 
percent recurring units of a copolym rizable monomer; 

and# (b) a polyether derived from C2 to Cjq alkylene 
oxideSf wherein from about 20 to about 6S oercent of the 
total pendant units introduced through the ^ -unsatur- 
ated monomer must either be carboxyllc acid units or must 
be converted to carboxyllc acid units and from*about 35 to 
about 80 percent of the pendant units must either be car- 
boxylit acid salt units or must be converted to carboxyllc 
acid salt units and wherein at least a portion of the 
oxide groups on the oolyether are interacted with the 
carboxyl hydrogen atoms on the pendant carboxyllc acid 
units such that the copolymer and the polyether are asso- 
ciated through hydrogen bonds* 

According to this invention there is also provided 
a method of enhancing the water and electrolyte solution 
absorption capacity of an article which method comprises 
incorporating into the article a water-absorbing polymer 
composition which comprises (a) a cooolymer containing from 
about 25 to about 75 mole percent recurring units of at 
least one ^ ^(^ -unsaturated monomer bearing at least one 
pendant unit selected from the group consisting of a 
carboxyllc acid unit, a carboxyllc acid salt unit, a 
carboxyllc acid anhydride unit, a carboxyllc acid imide 
unit, a carboxyllc acid amide unit and a carboxyllc acid 
ester unit and from about 75 to about 25 mole percent 
recurring units f a copolymerixable monomer; and, (b) a 
polyether derlv d from to Ciq alkyl n oxides, wh rein 
from about 20 t about 65 p rcent of th total pendant 
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units Intr duced through th , ^ -unsaturat d mon mer 
must eith r b carb xylic acid units or mu&t b coov rt d 
t carboxylic acid units and fron ab ut 3S t about 80 
percent of the pendant units nust either be carboxylic acid 
salt units or must be converted to carboxylic acid salt 
units arid wherein at least a portion of the oxide groups on 
the polyether are interacted with the carboxyl hydrogen 
atoms on the pendant carboxylic acid units such that the 
copolymer and the polyether are associated through hydrooen 
bondsi fthe polymer composition being incorporated into 
the article in an effective amount to enhance the water 
and saline liquid absorption capacity of the article as 
compared to the water and saline liguid Absorption cabacity 

■I . . 

of the article in the absence of the polymer composition. 

As used herein^ the term "hydrogen bond(s}* is 
understood to mean a non*bonded interaction between the 
hydrogen atoms on the recurring 0^ -unsaturated monomer 
units of the copolymer and the recurring oxide units of the 
polyether* More specif ically# the non-^bonded interaction 
occurs between the carboxyl acid hydrogen attached to the 
carboxyl acid oxygen and the alkylene oxide oxygen. 
Accordlnglyr the polymer compositions of this invention ar 
complexed through hydrogen bonding and not covalent bonding. 
This is demonstrated in following example 7, which demon- 
strates that a polymer coiqiosition of this invention is 
water*insoluble at ambient temperature and water soluble 
at elevated temperature* 

Specially imp rtant t this inventi n ar th 
p ndant gr ups n th r curring units f the ^# ^ * 
unsaturated monomer. It has b n found that both p ndant 
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carboxylic acid groups and p ndant carboxylate salt groups 
are needed In the practlc of this Inv ntlon. And, the 
ratio of pendant carboxylic acid units to pendant carboxylat 
salt units is a significant determinant in the water-absorbing 
characteristics of the resultant water absorbing composition. 

It has been found that the water-absorbing polymer 
compositions of this invention must contain a copolymer 
which contains in mole percent from about 25 to about 75 
recurring units of the o^, f> -unsaturated monomer bearing 
at least one pendant group. Moreover, it has been found 
that from about 35 to about 80 percent of the total pendant 
groups introduced into the copolymer through the • ^ 
-unsaturated monomer must be or must be convertible to 
carboxylate salt units with the balance being carboxylic 
acid units or being convertible to carboxylic acid units. 
If less than about 35 percent of the carboxylic acid units 
are neutralized, that Is, less than 35 percent carboxylate 
salt units are Introduced Into the copolymer, the resultant 
composition exhibits poor water-absorbing characteristics. 
And, If more than .80 percent of the carboxylic acid units 
are neutrallted, that la, more than 80 percent carboxylate 
salt units are introduced, there Is Insufficient hydrogen 
bonding to adequately tie the polymers together. 

If the dL'^ -unsaturated monomer selected for 
' use In the practice of this Invention contains only pendant 
carboxylic acid units, then from about 35 to about 80 percent 
of the carboxylic acid units must be neutralized by reaction 
with a strong organic or Inorganic base such as NaOH, KOH, 
ammonia, ammonla-ln-water s lutlons or organic amln s. 
This m dlflcatl n r action may be carried out bef r or 
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aCt^r the polym rs «r« mixed and uy result In the fometi n 

f ion-dlDole int recti na which in addition t hydrogen 
b nds serv t complex th c oolirn r end th poly th rs. 

The phrese "e group convertible to e cerboxyl 
group" is understood to mean end include cerboxylic acid 
salt groups, cerboxylic acid amide groups, cerboxylic acid 
imlde grouos, cerboxylic acid anhydride groups and cerboxylic 
ecld ester groups* 

In the oractice of thie invention* 20 to 65 
oercent of the groups attached to the Ok. , (S -unseturated 
monomer need to have hydrogen atoms thereon. If the monomer 
beers only cerboxylic acid amide# imidOf anhydride or ester - 
groups » hydrogen atoms can be formed thereon by e hydrolysis 
reaction. If the monomer beers only cerboxylic ecid salt 
groups, hydrogen atoms can be formed thereon by an 
acidification reaction* If the monomer bears only carboxyl 
groups, it already has hydrogen etome thereon end then must 
be partially neutralised as described above, And» if the 
nonoaer contains both a carboxyl grouo and a group converti- 
ble to a carboxyl group# additional hydrogen atoms can be 
attached by carrying out one of the ebove^entioned 
reactions* 

The eequence and the number of reectlons (hydro- 
lysis, acidification, neutrell^ation, etc.) carried out to 
give the desired functionality attached to the cooolymer 
backbone are not critical. Any number and sequence result- 
ing in e final copolymer which possesses from about 3$ to 
about 80 percent pendant carboxylet selt units and from 
about 20 to about 65 n rcent p ndant carboxyli acid units 
i suitabl . 
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Representative , P -unsaturated monomers 
suitable for use in the practice o€ this invention include: 
maleic acid; crptonic acid; fumaric acid; mesaconic acid; 
the sodium salt of mal ic acid; the s dlum salt of 2-methyl. 
2-but«ie dicarboxyllc acid; the sodium salt of Itaconic acid; 
maleamic acid; maleamide; N-phenyl malelmide; maleimide, 
maleic anhydride, fumaric anhydride, itaconic anhydride, 
citraconic anhydride, mesaconic anhydride, methyl itaconic 
anhydride, ethyl maleic anhydride; diethylmaleate ; 
methylmaleate and the like, and their mixtures. 

To form a copolymer suitable for use in this 

invention, the oC > ^ -unsaturated monomer is copolymerized 

with any suitable comonomer. 

Suitable comonomers include for example: ethylene., 

propylene, isobutylene, Ci to C4 alkyl acrylates, Cj to C4 

alkyl methacrylates, vinyl acetate, methyl vinyl ether and. 

styrenlc compounds having the formula* '■ 

CH = CH2 



0 



Wherein R represents hydrogen or an alkyl group l^avlnq from 
1 to 6 carbon atoms and wherein the benzene ring may be - 
substituted with low molecular weight alkyl or hydroxy 
groups* 

The above-mentioned to C4 alkyl acrylates 
include for example, methyl acrylate, ethyl acrylate, 
isopropyl acrylate, n-propyl acrylate, n-butyl acrylate, 
and the like, and their mixtures. 

The above-mentioned Ci to C4 .^yl methyacrylates 
mclud for exampl methyl methacrylat , thyl methacrylate 
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liopropyl atthacryUt , n-propyl«»thvl««th«ervUt«, jSJityl^*^ 
m«thacrylat«, «nd th Ilk , «nd th Ir alstur a. 

Th •bova-Bwntl n«d styrtAle eoapevnda Inelutf , 
t r xampl , atyran . eC. -Mthylityrana* P-Mthylatyrana« 
t-butvl atyr«na« and tha lika. and thalr aixturaa. 

CopelyoMra auitabla Cor uaa In tha practiea eC 
thia Invantlen which contain raeurring unita of m oC'fi ' 
unaaturatad onnoaar and racurrina unita of a copolyaacisabl 
monomer will contain in sola oarcant from about 2S to about 
7S racurring unita of tha o{ *^ -unaaturatad aenoaMr. 
Prafara'bly. the copolymer will ba about an aquimolar 
cooolymer. 

One copolymer particularly auitabla for uaa ia a 
copelvmar of aalaie anhydrida and iaebutylana. 

Copolymara of iaobutylana and aalaie anhydride 
can ba praparad uaing any auitabla method* atich aa the 

■ — • • 

proc«dur« d#9erib«4 in Buapl^ Z* Such copolyMrs «r« 

• • ^ • .* . 

alao commercially available frcai lUraray laoprana Chemical 
Co. Ltd.* Tokyo* Japan under tbo datioMtlon X80MN. 
ZS08AM eopolyaera are availabia in aaaaral gradea which ara 
differentiated by viaeoaiky aolaeular maiohtt ZSOBAN-lO* 
160*000 to 170*000t XSOiMI-00« 16*000 to 90*000) ISOtAN-Od* 
55*000 to 65*000) and XSOMM-OOO, f.OOO to 10*000. 

In tha praetiea of this lavankloa any avitabla 
polyethar derived Croai Cj to C|o alkylana omidaa can ba 
employed. 

Suitable polyathara includat polyCathylena 
oxide)* polyipr^ylana oxide)* polydsobatylana oxide)* 
poly(t«tr«Mtliyl«M osid#)# aad raadoa aad Mock linear or ^ 
branched poly thor copolyMr CQO»ri log rocurrlng unita f 
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at 1 ast two monomers s I cted from the group consisting of 

ethylene oxld , propyl n oxide^ isobutylone oxid , and 

tet rahydrofuran. 

Particularly suitable for use in the practice of 

this invention are the poly (ethylene oxides) designated 

POLYOX* Water Soluble Resins commercially available from 

Union Carbide Corporation^ Soecialty Chemicals and Plastics 

Division. One specific grade particularly suitable for 

use is designated POLYOX* WSR-205. POLYOX« WSR-205 has a 

number average molecular weight derived from rheological 

measurements of 600,000. 

Particularly suitable for use in the nractice o£ 

* ..*» I'.' 

this invention are the poly (oropylene oxides) designated 

PAREL* Elastomers commercially available from Hercules 

Incorporated. One specific grade particularly suitable 

for use is PAREL^ 58 Elastomer. PAREL 58 Elastomer is 

a copolymer of propylene oxide and allyl glycidyl ether# 

The allyl glycidyl ether is a crosslinkable monomer* 

klso suitable for use in the practice of this 

^ . . • , . . 

invention , are PLURONIC* Polymers vhich are available from 

BASF Wyandotte, and are a series of related block polymers 

terminating in hydroxyl groups with average molecular 

weights from about 1# 000 to greater than about 15,000. A 

preferred PLURONZC^ Polymer is grade *F108« which is a 

polyoxypropy^^ne^olyoxyethylene block copolymer having an 

average molecular weight of about 14,000. 

The polymer composition of this invention will 

cont4iin from about 20 to about 80 weight percent of the 

cop Ivm r c ntaininq th o^ » / -unsaturat d monom 'r and 

from about 80 t about 20 w ight percent of th poly ther. 
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Pr.f rably, each polymer is pr s nt in an aoQunt within th 
r«ng« f from about 40 to about 60 weight percent. 

Th polyB r composition of this Invention can be 
prepared usinQ any. suitable bl ndlng method such as described 
in the following Examples. 

After the polymer composition is prepared it can 
be further processed into any desired form. Por example, 
the polymer composition can be subjected to injection 
molding; blow molding; extrusion; vacuum forming; casting; 
spray drying; air-assisted spray drying; wet» dry or flash 
spinning; air attenuation, melt blowing (see e.$. the melt 
blowing method of U. S. Pat. Ho. 4,380,570), and the like. 
The selection of the process is typically dictated by the 
shape for form needed for end use. The desired shape or 
form may be that oft a molded article, a laminate, a 
sheet, an extrudate, granules, powder, film, filament, 
fibers* strands, yarns, woven fabrics, nonwoven mats, and 
the like. 

The polymer compositions of thia invention and in 
particular, fabricated articles into which the polymer 
compositions are incorporated are suitable for use in a 
wide range of absorptive functions. The fabricated articles 
into which the compositions are incorporated typically 
••nre the function of supporting the poXyaer coo^Msition and 
presenting it in a form adapted for the end use. Heans to 
««ppert and. present the eoi^sition for absorptive use 
include but are. not meant to be limited to the following 
supports; bandages, surgical and dental sponges, eatamenial 
tsiipafis, sanitary napkins, disposabl diapers, meat trays, 
pads for absorption f p rspirati n and the lik . 
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For example^ if it is desired to incorporats a 
water-absorbing polymer c mpositl n of this Invent! n In a 
disposable dlaperr conv ntional fabrication methods could 
be used t form a diaper composite having the f llowlng 
layers! an outer Imoermeable polyethylene film liner, a 
first celluloslc pulp layer superimposed on the film, a 
fibrous pulp or mat layer of a water-absorbing oolymer 
composition of this invention followed by an optional second 
celluloslc pulp layer and an Inner permeable polyethylene 

film liner* The polymer composition in fibrous form is 

« 

particularly suitable for most apolicatlons in that It 
Cacilitates a large surface area for contact with the 
liquid to be absorbed. v 

The following examoles serve to further demon- 
strate the invention. 

Exainple 1 

This example demonstrates the preparation of an 
equimalar isobutylene/malelc anhydride copolymer follow- 
ing the teaching of U.S. Pat. 3,720,651, which is in- 
corporated herein by reference thereto. 

A solution of about 243g. of malelc anhydride, 
about 1000 ml of ethyl acetate and about 332 ml of tert- 
butanol was prepared and introduced into a one-gallon 
stirred reactor at room temperature under a nitrogen atmos- 
phere. 

To initiate polymerization, about 200g. Isobutylen . 
and 2.4g. Vaxor 64 polymerisation Initiator (azolsobutyco- 
nltrlle, E. I. du Pont) were charged Into the reactor. 

The polymerisation reaction was conducted at 60«C 
for about 7 hours, th xceas isobutvlen was v nted tt 
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«fMj th resultant cooolymer isolat d by filterina and 
drying for 3 hours at 80«C. About 370q. of cop lym r wer 
r«c ver d. 

Th recov r d copolyin r# an eouimolar cooolymer 
o£ Isobutylene/malelc anhydride, was tested and found to 
have a glass transition temperature of ISS^C (by differen- 
tial scanning calorimetry "DSC"). 

Example 2 

This example demonstrates the preparation of a 
water-absorbing polymer composition of this invention using 
the equimolar isobutylene/maleic anhydride copolymer of 
Ctanple 1* 

About lOOg. of the isobutylene/malelc anhydride 
copolymer and about SOOg. of demlnerallzed water were added 
to a mixing vessel with stirring and heated to about SO^'C, 
When the temperature of the mixture reached 90*C, S5q. of 
KOB pellets 187.7% purity) were slowly added to the mixing 
vessel over a 2 hour period. 

After the KOH addition was comoleted, the contents 
of the mixing vessel were stirred for about 2 hours after 
which the Isobutylene/maleic anhydride copolymer was observed 
to be completely dissolved. The pB of the resulting solution 
was about 8. 

The solution was allowed to cool to about 30*C 
and then mixed with about lOOg. of a block copolymer of 
etliylene oxide and propylene oxide designated *PLURONIC^ 
P-108* commercially available from BASF. Water In the 
resulting mixture was allowed to evaporate until a solids 
nt nt f about 60-70% by weight was btain d. 
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The mixture, a thick aqu oua solution, was subiected 
to dry spinning at room temperatur to is lat the polymer 
compositi n in fibrous form. 

The resulting fibrous mass (50/50 weight rati f 
isobutylene/malelc anhydride-PLURONlC* F-108) was dried in 
a vacuum oven at 150-C for about 1 hour and weighed to 
obtain its dry weight. 

The dried fibrous mass was then immersed in 
brine water (0.9 wt % NaCl ) for 10 minutes, the unabsorbed 
brine filtered off and the swollen mass allowed to sit on 
a paper towel for 30 seconds and then weighed to obtain 
its wet weight. The amount of brine absorbed was determined 
to be 4,470 weight percent based on the weight of the , - 
fibrous mass using the following formula: 

mass mass 
wet dry 
Brine Absorption - wotght - weight x 100 
(Wt %) ^« 

weight 

Three separate samples of the thick aqueous 
solution were subjected to heat aging prior to being 
fiberixed by dry spinning. The three samples were found to 
be fiberizable after heat aging for: 30 days at 25-C. 2 
days at lOO'C and 2 days at 120*C. 

Example 3 

using substantially the procedure of Example 2, two 
additional polymer compositions (A and B) -ere prepared 
and tested in brine (0.9 wt % N.Cl). Poly«er composition 
, was bl nded to provide an is butylene/maleic anhydride 
copolymer t PLORONIC F-108 weight rati f 67/33 and 
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conposltion B to orovld a w Iqht rati f SS/4S. The 
fibr us mass of ach comp altlon vaa separately iBBDsrsed 
In brine (0«9 wt % NaCl), for 10 ainutes'and recovered 
and tested to deteraine the aaount of brine absorbed using 
the method described in Cjcaaple 2« 

Composition A (67/33) was found to absorb 3»020 
wt, % brine and composition B (SS/4S) 3,060 vt % brine. 

Example 4 

^ Example 2 was repeated except that instead of 
usinQ the isobutylene/maleic anhydride oroduced in Example 
It lOOg of ISOBAM-10« commercially avirltable from Kuraray 
Isoprene Chemical Co* Ltd.# was employed. The resulting 
fibrous mass was tested following the procedure in Example 
2 and found to absorb 3^700 wt I brine. 

Six fibrous saaplss prepared substantially accord* 
ing to the procedure of Example 2 using XSOBAN-10 were 
separately tested for brine (0.9 Wt V RaCl) absorption 
capacity at six different 'immersion periods within the 
range from IS seconds to 11 minutes. The following Table 
shows the absorption results. 

Duration of ImMrsion Brine 

in brine Absorbed (wt %) 

15 8.e. " a#370 

1 ain. 

2 Bin. 3,2S0 
5 min. 

10 Bin. 3»'00 

11 Bin. 



. 18 - 0210754 

The data contained in the ab v Examples and 
Tabl 8 tve t show that the polymer comp sltl ns £ 
this Invention exhibit excellent brine abs rptl n capacity 
and speed. 

Example 5 

This example demonstrates the oreparatlon of a 
water-absorbing polymer composition of this Invention uslna 
ISOBAM-10 copolymer and PAREL-58 Elastomer. 

About lOg of lSOBAM-10 ( Isobutvlene/maleic 
anhydride) and about lOOg of demineralixed water were added 
to a beaker with stirring and heated to about 90-C. When ; 
the temperature of the mixture reached 90«C, 5.5g of KOH 
pellets (87.7% purity) were slowly added to the nixing 
beaker over a 2-hour period. 

After the KOH addition was completed, the contents 
of the mixing beaker were stirred for about 2 hours after 
which *he ISOBAM-IO copolymer was observed to be completely 
dissolved. The pH of the resulting solution was about 8. 

The solution was allowed to cool to about room 
temperature and then poured Into another beaker containing 
about 500 ml of cold methanol to precipitate the partially 
neutralised ISOBAM-IO copolymer Into a thin paste. The 
methanol was then decanted leaving the paste of partially 
neutralized ISOBAM-IO copolymer In methanol. 

In a separate beaker, about 3 g of PAREL-58 
(poly (propylene oxide)! was previoualy dissolved In 100 ml of 
mothfift 1 at room temperature. To this solution, the past f 
partially neutralised ISOBAM-IO c poly r was then added with 
mixing. Methan 1 In the resulting mixture -as all wed to 
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•v«o<trat until a . solids contend jjt AbouA, .«0-70% by weight 

Ihe. mixtur , 4 thick wlixtljon,* y|« subjected t 
dry spinning at rooa tampsrature to ifl^olatf the polyaer 
coaoosition In fibrous tarm^ 

The resulting fibrous mass (77/23 weight ratio of 
ZSOBAM-10/PAREL-S8) was dried in a vacuum oven at 150«C for 
about 1 hour and weighed to obtain its dry weight. The 
amounts of brine (0.9 wt I NaCl) absorbed were datemined to 
bo 2,100, 2,600, and 2,800 weight percent for the durations 
o£ immersion in brine of 10, 30, and 60 minutes, respectively. 

Example 6 

Example 2 was repeated except that instead of using 
PLURONXC-F108 copolymer, POLYOX WSR-20S, a poly (ethylene 
oxide) commercially available from Union Carbide Corooration, 
was employed. The resulting fibrous mass was tested folloKing 
the procedure in Example 2, and found to absorb 3,200 wt. I 
brine* 

Example 7 

This example demonstrates that the polymer 
compositions of this invention are complexed through hydrogen 
bonds and not through covalent bonds* 

A fibrous mass sample of a polymer composition of 
this Invention was prepared using substantially the materials 
end procedure of Example 2 with the exception that the 
fibrous mass was dried in a vacuum oven at a drying temperature 
of ICD^C instead of ISO^C. A 0,8203g sample of the fibrous 
mass was subjected to Soxhlet extraction at the refluxing 
temperatur of demineralixed wat r f r 24 hours* Th xtract d 
polymer was recov red 'by drying in a vacuum v n at 130*C 
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for 16 hours. Th amount of s luble polym r was f und t b 
0.793Sg or 961. M re v r> th re was n n tic abl amount oC 
ins lubl p lyaer f und n th cellul se extraeti n thimble. 

It will b evident fr m the foreg ing that vari us 
modifications can be made to this invention. Such, however, 
are considered as being within the scope o£ the Invention. 
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1. A polyMr coapositlon which Is wat«r-abs rbent ampvUing 
(1) • CQpolyMr c(»prl8lng (a) recurring unlU f an 

-«^aturated aonoaer bearing groupf indepMdently selected tnm 
carbouyl groups and groups convertible to carboxyl groups, and (b) 
recurring units of a copolyBerlzable Bonoeer; and (11) a polyether 
derived from to C^^ alkylene oxides: 

wherein at least a portion of the said tvo groups attached to the 
recurring , ^ -unsaturated oonraer units of the copolyaer either 
have, hydrogen atoms thereon or are reacted to fore hydrogen atoas 
tfeareon; and. wherein a least a portion of the oxide groups of the 
polyether are Interacted with at least a portion of the hydi^ atoas 
•ttch that the copolyaer and the polyether are associated through 
hydrcigm bonds* 

2. A polymer composition as claimed In claim 1 In which at least 
m portion of the hydrogen atoms on the groups attached to the 
reeurrlng c/t p -unsaturated monraer units of the copolymer arm 
modified by reaction with a strong base* 

3» A polymer cc^position as claimed. In claim 1 or claim 2 in 
lAlch said groups converUble to carboxyl groopm are selected from 
carboicyllc acid salt groups, carboxyllc add amide groups, carboxyllc 
acid Imlde groups, carboyxUc add anhydride groups, and carboxyllc 
add ester groups. 

lie A polymer composition idilch Is vater-absorbmt upon curing 
OQVprlslng: (1) a copolymer containing (a) fitmi about 25 to about 
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75 sole percent recurring units of at least one di*^ -unsaturated 
Bonom r bearing at least one pendant unit selected froa carboxylle 
acid units, carboxylle acid salt units, carboxylle acid anhydride 
units t carboxylle acid iolde units, carboxylle acid afflide units and 
carboxylle acid ester units and (b) froa about 75 to about 25 sole 
percent recurring units of a copolyaerlzable Donomer; and, (11) a 
polyether derived froa ^ ^lo ^Iky^^^ oxides, wherein froa 
about 20 to about 65 percent of the total pendant units introduced 
through the o^, ^-unsaturated aonoaer aust either be cax1>oxyllc acid 
units or must be converted to carboxylle acid units and froa about 35 
to about 80 percent of the pendant units must either be carboxylle 
acid salt units or aust be converted to carboxylle acid salt units and 
wherein at least a portion of the oxide groups on the polyether are 
interacted with the carboxyl hydrogen atoas on the pendant carboxylle 
acid units sxich that the copolyaer and the polyether are associated 
through hydrogen bonds. 

5. A polyaer coaposition as claiaed in claia 4 In which said 
copolyaer is preset in an aaount within the range of froa about 20 to 
about 80 weifl^t percent, preferably froa about 40 to about 60 weight 
percent. 

6. A polyaer coaposition as claiaed in claia or claia 5 in which 
said polyether is present in an aaount within the range of froa about 
80 to about 20 welfl^t percent, preferably froa about 60 to about 40 
weifl^t percent 

7. A polyaer co^sition as claiaed in any one of claias 1 to 6 in 
which said copolyaer is an about equiaolar copolyaer. 



0210754 

- ?3 - 

8. A polyaer coaposltlon as clalaed In any one f clalaa 1 to 7 In 
«4kleh Bald avolyserlzabl son ner Is selected ttom ethylene, 
propylene. Isobutylene. C. to C alkyl acrylates, C, to C. 
•Ikyl Mthacrylates. vinyl acetate, aethyl vinyl ether and etyrenle 
eoapounds having the fomula: 

wherein R represents hydrogen or an alkyl group having froa 1 to 6 
carbon a tons and wherein the benzene ring nay be substituted with low 
aolecular wei^t alkyl or hydroxy groups. 

9- A polymer composition as claioed in any one of clains 1 to 8 

in which said copolyaer is an isobutylene/aaleic anhydride copolymer. 
10. A polymer composition as claimed in any one of claims 1 to 9 
in which said polyether derived from to C^^ alkylene oxides is 
selected from poly(ethylene oxide) . poly(propylefim oxide) , 
poly (isobutylene oxide), poly(tetramethylene oxide) and random and 
block, linear or branched copolymers comprising recurring units of at 
least two monomers selected from ethylene oxide, propylene oxide, 
isobutylene oxide and tetrahydrofuran. 

lie A polymer composition as claimed in any me of claims 1 to 10 
in which said copolymer and said polyether are further associated 
through lon-dipole interactions. 

12. A method of producing a water-abeoxblng polymer composition 
whidi comprises: 

(I) pr^aring a blend of copolymer (i) and polyether (ii) of the 
polymer composition as defined in any one of claims 1 to 11, and 
(ZI) curing the resulting polymer coapositlon. 
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13. A Mthod as claimed in claim 12 including the step of foraing 
the blend into one or sore shaped articles after the blend is prepared 
but before it is fully cured. 

A Mthod as claimed in claim 13 in which the blend is formed 
into fibers t powder or film. 

15* A method as claimed in any one of claims 12 to l4 in which 
sand curing Is Induced by heating the blend. 
16. An article of manufacture having excellent water and 
electrolyte absorption capacity comprising a polymer composition as 
defined in any one of claims 1 to 11 and a means for supporting said 
composition for absorption usage. 

17 • An article of manufacture as claimed in claim 16 in which said ; 
support means is selected from bandages, surgical sponges, dental 
sponges, catamenlal tampons, sanitary napkins, disposable diapers, and 
pads for absorption of perspiration, 

18. A method of enhancing the water and electrolyte solution 
absorption capacity of an article which method comprises incorporating 
Into the article a polymer composition as claimed in any one of claims 
1 to 11, the polymer composition being incorporated into the article 
In an amount effective to enhance the water and electrolyte absorption 
capacity of the article as compared to the water and electrolyte 
absorption capacity of the article In the absence of the polymer 
composition. 

19* A method as claimed In claim l8 In «Aiich said polymer 
composition la Incorporated in fibrous form* 
20, A method of absorbing water or electrolyte solutions 
comprising the step of contacting the water or electrolyte solution to 
be absorbed with a polymer composition as claimed In any one of claims 
1 to 11. 
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